New nucleotide analogues with enhanced signal properties.
We describe synthesis and testing of a novel type of dye-modified nucleotides which we call macromolecular nucleotides (m-Nucs). Macromolecular nucleotides comprise a nucleotide moiety, a macromolecular linear linker, and a large macromolecular ligand carrying multiple fluorescent dyes. With incorporation of the nucleotide moiety into the growing nucleic acid strand during enzymatic synthesis, the macromolecular ligand together with the coupled dyes is bound to the nucleic acid. By the use of this new class of modified nucleotides, signals from multiple dye molecules can be obtained after a single enzymatic incorporation event. The modified nucleotides are considered especially useful in the fields of nanobiotechnology, where signal stability and intensity is a limiting factor.